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Abstract

Accurately modeling pedestrian intention and understanding driver decision-
making processes are critical for the development of safe and socially aware
autonomous driving systems. However, existing datasets primarily emphasize ob-
servable behavior, offering limited insight into the underlying causal reasoning that
informs human interpretation and response during traffic interactions. To address
this gap, we introduce PSI, a benchmark dataset that captures the dynamic evolu-
tion of pedestrian crossing intentions from the driver’s perspective, enriched with
human-annotated textual explanations that reflect the reasoning behind intention es-
timation and driving decision making. These annotations offer a unique foundation
for developing and benchmarking models that combine predictive performance
with interpretable and human-aligned reasoning. PSI supports standardized tasks
and evaluation protocols across multiple dimensions, including pedestrian inten-
tion prediction, driver decision modeling, reasoning generation, and trajectory
forecasting and more. By enabling causal and interpretable evaluation, PSI ad-
vances research toward autonomous systems that can reason, act, and explain in
alignment with human cognitive processes. The dataset is publicly available at
http://situated-intent.net/pedestrian_dataset/l

1 Introduction

As automation capabilities increase, autonomous vehicles (AVs) can perform their driving roles more
easily in highway and freeway contexts. However, the complexity of mixed urban traffic, especially
with pedestrians, remains challenging [[14}|6]. Interactions with pedestrians are safety-critical and
affect traffic efficiency and user attitudes [[L6]. To operate around pedestrians, most AVs make
decisions in responding to their trajectories and optimize the ego motions to avoid crashes [34, [10].
Vehicle dynamics are often calculated based on the sensing inputs of motion parameters from the
surrounding objects [54]]. To support vehicle decision-making during pedestrian encounters, learning-
based approaches have been applied to predict pedestrian trajectories and actions [4} 34, [25], with
an increasing number of algorithms and benchmark datasets published recently [[L1} 58, 155} 24}
21]]. However, pedestrian behavior prediction models have reduced performance for long duration
predictions and still struggle to handle sudden action changes [7, 28, 142].

Driving is not only a technical skill but also a social skill [S0, 41]]. This perspective emphasizes
the importance of social factors like the goals and intentions of different road users and the role of
personal experiences in understanding and planning behaviors during interactions. Similar to human
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Figure 1: Annotation examples: (1) bounding boxes and postures of pedestrians, crossing intent and textual
reasoning from multiple annotators, road users, street structure (traffic lights, stop signs, construction cones,
etc.), GPS, and speed; (2) textual reasoning of the intent estimation with different topics (pedestrians, road users,
road factor, goal-related, social norms).

drivers, AVs need to continuously coordinate with other human road users by exchanging intentions
through communication [41]]. Thus, pedestrian intention prediction has been widely discussed in
the literature, with many earlier studies using trajectories and actions (e.g., walking) as surrogates
of actual pedestrian intention [62]]. Considering that human intention reflects the degree of
motivations to influence or act certain behaviors [1]] and there is an intention-behavior gap [45]],
i.e., people do not or cannot always do the things they intend to do, recent research recognizes the
importance of directly studying pedestrian intentions in addition to the observable behaviors. It is
expected that the prediction of intentions can advance the timing of accurately predicting actions,
while also improving the accuracy of predicting long-term behavior and behavioral changing points.

One pioneering study [43]] applied a crowd-sourcing method to label pedestrian crossing intentions.
The authors asked data annotators to watch pre-recorded pedestrian videos and estimate the pedes-
trians’ intentions to cross the street at one pre-determined critical frame for each video. Although
the datasets support many models [52}[59], there are several limitations that need to be addressed,
including unclear intention definition, missing intention changes, label subjectivity, and lack of
reasoning and background knowledge, which will be discussed in details in section 1.1.

1.1 Related Datasets

In the last few years, there has been a sharp increase in the number of datasets released for pedestrian
behaviors and automated vehicles research. These datasets are typically collected in major urban
environments with pedestrian-centric annotations. Several datasets focus on or have labels related to
pedestrian behaviors. The earlier data set, JAAD [33]], annotated pedestrian actions to study their
crossing behavior with scene attributes also heavily annotated. STIP [36] contains pedestrian crossing
action annotations, but lack additional attributes other than tracked bounding boxes. TITAN [4§]]
classifies pedestrian actions into 43 sub-categories to try to explain their behavior. PedX focuses
on 3D human pose annotations to explain pedestrian behavior. Differently, Euro-PVI [3] is a dataset
of pedestrian and bicyclist trajectories that encompasses diverse vehicle-pedestrian (and bicyclist)
interactions. VIENA2 gathers a large-scale dataset covering various driving conditions and
environments obtained using the GTA-V video game, and the data are annotated with a total of 25
distinct action classes for anticipatory driving action.

For explainable AV datasets, normally there are both visual inputs and text annotations. Berkeley
Deep Drive eXplanation (BDD-X) dataset is a subset of the BDD dataset [56] with action
description and justification for all the driving events. BDD Object Induced Actions (BDD-OIA)
dataset is a subset of BDD100K [60]. To increase scene diversity, these videos were selected
under various weather conditions and times of the day. This resulted in 22,924 five-second (5-s) video
clips, which were annotated on MTurk for the 4 actions and 21 explanations. However, none of the
existing datasets explains pedestrian crossing intents in naturalistic scenes.



Few earlier datasets address pedestrian intentions. The PIE [43] dataset directly labels pedestrian
crossing intentions using crowd-sourcing workers. Several other studies, like the LOKI [21] dataset,
use future pedestrian actions to surrogate current intentions. However, these datasets have some
key limitations. First, current annotations fail to distinguish between lower-level and higher-level
intentions. Psychological literature defines two types of human intentions: future-directed intentions,
which support planning and the formation of sub-intentions, and present-directed intentions, which
directly lead to actions [8} [13]]. In pedestrian behavior, future-directed intentions refer to the general
plan to cross a road—useful for route planning but not necessarily indicative of immediate behav-
ior—while present-directed intentions influence real-time actions such as stopping or crossing. Most
existing datasets conflate these two, resulting in mixed or conflicting intention labels and predictions.
Second, while future-directed intentions typically remain stable during an encounter, present-directed
intentions are highly dynamic and influenced by moment-to-moment contextual changes. Ethno-
graphic studies have documented behavioral shifts during vehicle-pedestrian negotiations [1546], but
prior datasets only provide annotations at isolated critical frames, neglecting the evolving nature of
real-time decision-making. This temporal gap introduces uncertainty in model training and evaluation
when intention labels are assumed to hold across entire encounters.

More importantly, crowd-sourced intention annotations often suffer from subjectivity. Disagree-
ments among annotators are common in subjective labeling tasks [29]], and divergent estimations
of pedestrian intentions have been noted in published datasets [43]. Although soft labels [37} 53]
and annotation aggregation methods [47,|51] can mitigate this issue, robust modeling of annotation
uncertainty requires datasets with a large, demographically balanced pool of annotators—an ele-
ment lacking in current datasets. Finally, existing datasets lack insight into the reasoning behind
intention estimation. Pedestrian behavior is influenced by a rich array of contextual and behavioral
cues [44, 20]], yet most datasets exclude verbal reasoning. As foundation models and vision-language
models (VLMs) have advanced capabilities in generalization, few-shot learning [9], and in-context
learning [17], incorporating human reasoning is critical to improve Al understanding and explain-
ability [27, 30]. Verbal rationales from human drivers not only offer background knowledge but also
serve as valuable resources for improving interpretability in autonomous systems [31, 61]].

1.2 Objectives and Contributions

This study introduces a new dataset to measure Pedestrian Situated Intent (PSI), as illustrated in
Figure [T} defined as a pedestrian’s intention to cross in front of the ego vehicle within a specific
contextual interaction. PSI refers to the pedestrian’s intention to cross the ego vehicle’s path at a
particular location before the vehicle arrives at that point. This definition focuses on immediate,
present-directed crossing actions from the AV’s perspective, highlighting the associated risks and
urgency. Unlike broader definitions of pedestrian intent as a general desire to cross the road, PSI
provides more temporal and spatial boundaries, making it especially relevant for AV decision-making.

Table 1: Comparison of popular pedestrian behavior datasets in the AV research area. *Number of annotated
frames only include 2D annotations. TNumber of classes used for annotating objects in the dataset. ¥Number of
frames manually annotated. **Dataset contains LIDAR but we do not consider it here. “Disagr.” denotes the
disagreement across multiple observers for the same case.

Visual Annotations Pedestrian Intent Driving Decision

Dataset  Year #Frames®|B-BoxesPose Class'| Intent Disagr. Reason | Drive Disagr. Reason
Ours (PSI) 2022 79k v vV 10 |98k ¢ v v v v
LOKI[21] 2021 8k vV X 8 [k X X X X X
STIP [36] 2020 110k v X 1 X X X X X X
TITAN [38] 2020 75k v X 3 X X X X X X
PIE [43] 2019 293k v X 6 |2k X X X X X
PedX** [32] 2019 5k X v 1 X X X X X X
JAAD [33] 2016 82k v X 3 X X X X X X
BDD-100K [60] 2018 100k v X 10| X X X X X X

With this definition, PSI represents a temporally dynamic mental state that evolves with interaction
context which is not captured in existing benchmark datasets. The new PSI dataset addresses key
challenges in intention annotation, including subjectivity, human bias, reasoning background, and
algorithm explainability, by increasing annotator diversity and collecting textual reasoning behind
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Figure 2: The example shows dynamic changes in estimated pedestrian situated intents and driving decisions
(speed and direction), as well as reasoning descriptions from multiple annotators. Vehicle speed and GPS
position are also included. The colored lines represent annotations from different annotators for the same
case. Each annotator was asked to estimate the changes of the pedestrian’s crossing intent and justify their
reasoning, as well as their driving decisions (direction and speed). This dynamic estimation process reflects
the interaction between pedestrians and drivers, leading to consensus or disagreement among annotators. At
times, all annotators agree on the same estimation. Conversely, there may be two or three opinions when there is
disagreement. This diversity in the PSI dataset enhances the robustness of the annotations and provides a more
comprehensive understanding of the scene.

intention estimates. Intention annotations and reasoning were gathered from up to 24 annotators
for each scene, who were drawn from varied age groups with balanced gender representation. The
collected reasoning texts serve as a valuable knowledge base for Al decision-making. Additionally,
the PSI dataset includes high-quality manual annotations of common visual features, including object
detection and categorization, object tracking, and pedestrian postures. These rich annotations support
a wide range of computer vision tasks using traditional learning techniques or most recent in-context
learning, prompt engineering, and finetuning of foundation models.

We compare the new PSI dataset with several pedestrian-related dataset and show some key attributes
as Table [T} From the comparison, we observe that PSI dataset is the first dataset annotating the
pedestrian crossing intention and driving decision together continuously with reasoning descriptions
and inter-driver disagreements (soft labels). It is noteworthy that the intention definition in the PSI
dataset is present-directed which is different from all other crossing intention definitions [33].
Because the PSI intention is annotated continuously across all the frames, the dataset has a much
larger number of frames with intention annotations. These manually annotated frames provide more
reliable intention labels for any sequences captured in the data, which are more accurate than the
common practice of extending the intention annotation for one critical frame towards all the frames
in the current pedestrian intention prediction research. To our best knowledge, disagreements among
annotators and textual reasoning are explored for the first time in pedestrian scene understanding.

2 The PSI dataset

2.1 Data Preparation and Unique Features

The PSI dataset contains 196 vehicle-pedestrian encounters with potential conflicts. Different from
most pedestrian behavior benchmark datasets whose videos are continuously recorded in urban and
downtown areas, the PSI dataset was randomly sampled from over 70,000 pedestrian encounters



captured in the TASI 110-car naturalistic driving study [48]. In the driving study, 110 drivers were
recruited to install a data collection system in each of their own cars. For one whole year, the positions
of and the driving scenes in front of the subject’s cars were continuously recorded. From 1.4 million
miles of driving data, more than 70,000 pedestrian encounters were identified across all cars. Multiple
data annotators manually checked all these pedestrian encounters to identify potential conflict cases.
The potential conflict is defined as that at a particular timestamp during the encounter, crashes would
happen if both the car and the pedestrian keep their instantaneous speed and directions [48]]. A total
of more than 3,000 potential conflict encounters were labeled in the whole data set, from which the
196 encounters were randomly selected for the PSI dataset. Each case is 15 seconds with scene videos
at 30 fps, GPS coordinates at 1 fps, and vehicle speed at 1 fps.

Compared with other benchmark datasets, the PSI cases have the following unique features: a) The
cases are more representative of the driving experiences of normal drivers in different road and
environmental situations across the period of a whole year; b) Every case has potential conflicts
from the human driver’s perspective, indicating the existence of vehicle-pedestrian interactions and
ensuring the focused pedestrians are relevant to the driving decision-making; ¢) All the cases contain
longer and more complicated pedestrian behavior and action changes, making the prediction tasks
more challenging and realistic; and d) The driving behaviors reflect more than 100 normal drivers
to represent human driving decisions and corresponding pedestrian responses in the natural road
environment. Because of all these features, the PSI dataset is a more challenging and realistic dataset
to develop and test pedestrian intentions and behaviors to better support AVs.

2.2 Visual Annotations

There are two types of annotations in Table 2: List of labels for visual annotations.
PSI: visual and cognitive annotations. Bounding Box Labels
Visual annotations include bounding  [pgrson pedestrian, rider

boxes and pedestrian pose estimation. [ jpicTe car, bus, bicycle, semi-truck, motorcycle

Bounding boxes and poses are all -7 traffic sien. traffic lieht ro—r
tracking enabled, so each object and od rafhic sign, trathc 1ght, construction cone

pose is tracked for the entirety of the video clip. We annotated 10 classes of traffic objects and
agents for bounding boxes (pedestrian, rider, car, bus, bicycle, semi-truck, motorcycle, traffic sign,
traffic light, construction cone). Table 2]lists the classes annotated with bounding boxes. For the 196
video clips, there are 79,837 frames annotated with lower-level visual annotations. In total, there are
682, 378 bounding box annotations for traffic objects and agents, along with 71,259 unique pose
annotations for 391 pedestrians, using the MS COCO format [35]. The pose annotations comprise
17 different keypoints (classes) annotated with three values (z,y, v), where 2 and y values denote
the coordinates, and v indicates the visibility of the key point (visible / not visible). There are 373
pedestrians out of the 391 were identified as key pedestrians that also have cognitive annotations.

2.3 Cognitive Annotations

The cognitive annotations include pedestrian situated intention (PSI), human reasoning descriptions,
and driver behavior during the interaction. (a) Pedestrian Situated Intention is segmented as polygonal
chains (in Figure [2)) representing the estimated pedestrian intentions to cross in front of the ego-
vehicle. The intentions can switch from three states, namely “Cross”, “Not Cross”, and “Not Sure”.
Each polygonal curve is the time-based estimation from one human driver/annotator, classifying
the pedestrian’s intention into one of the three categories in every frame. The vertices form the
segmentation boundaries when pedestrian intention changes. (b) Driver Behavior is annotated in
response to the dynamics of the pedestrian intentions, including speed and direction changes along
time. Similar to the PSI labels, frame-by-frame driver behavior labels from one annotator can be
shown as one polygonal curve, representing the estimated driving speed changes among “Speed
Up”, “Maintain Speed”, and “Slow Down” or direction changes among ‘Left”, “Straight”, and
“Right”. (¢) Human Reasoning Descriptions are collected as text explanations corresponding to all
the vertices along all the pedestrian intention and driver behavior segmentation polygonal curves.
These descriptions explain the most critical reasoning logic from human drivers/annotators during the
preceding scene segments, and are collected via multiple prompts from five categories of pedestrian
behavior influential factors [20] to stimulate in-deep thinking and explanations.



2.3.1 Annotator Statistics

74 data annotators were recruited in this study. Each annotator labels at least 45 encountering scene
videos through a video experiment to obtain these labels. All the annotators (44 males and 30 females)
have valid US driving licenses and are from 19 to 77 years old. The diverse backgrounds of annotators
can ensure the representativeness of pedestrian intent estimation results and reasoning descriptions.

2.3.2 Intention Annotation Process

In order to obtain the cognitive annotations, a video experiment was conducted for 9 to 24 video
annotators per video. To capture human cognition in estimating pedestrian intents and making driving
decisions, we developed a browser-based data annotation platform that facilitated the annotation
process. All 196 pedestrian encounter videos were presented to data annotators through the user
interface. The videos would play and pause at the first frame when the pedestrian becomes visible,
with the target pedestrian indicated by a red arrow. Annotators were tasked with estimating the
pedestrian’s intention to cross in front of the ego vehicle at that moment, based on preceding scenes,
and providing a brief reasoning description to support their estimation. Several key functions include:

* A novel Point-and-Explain (PaE) UI that mimics how humans explain to one another. The
interface allows annotators to refer to a visual objects and explain the related reasoning, and
automatically links visual and verbal objects in the data.

* Multi-prompt reasoning prompts use open-ended and close-ended questions to stimulate the
annotator to provide reasoning from different perspectives.

After the first frame, annotators need to estimate the pedestrian intent frame by frame until the end
of the video. If the pedestrian’s intention changed at a particular frame, a segmentation boundary
was inserted, and a reasoning description was required to explain the situation. Each time a change
in intention estimation was identified, reasoning was described in five aspects: pedestrian-related
factors, other road users, goal-related factors, road factors, and social norms. To guide annotators and
encourage more detailed reasoning descriptions, separate questions were provided as instructions.

Each video will be repeated twice to label pedestrian intents and driving decisions separately,
following the same process. Details of the experiment platform and process can be found in [19].

2.3.3 Cognitive Annotation Statistics

In the PSI dataset, 74 annotators have labeled the defined Pedestrian Situated Intents frame by frame
to achieve a total of more than 987k intention estimations. There are 5, 773 Pedestrian Situated Intent
segmentation boundaries in the entire data set across all the annotators and cases. On average, each
case has 29.45 boundaries from all the annotators. Accordingly, there are 5, 773 segments in all
the intention segmentation curves with the same number of reasoning descriptions. Each encounter
has 9 to 24 polygonal segmentation curves from all the subjects. On average, each annotator has
1.2 segments for each encounter case in estimating the situated intent. The average length of the
reasoning is 251.7 characters.

2.3.4 Annotation Discrepancies

Due to the involvement of multiple video annotators with diverse backgrounds, each encounter in the
dataset exhibits both similarities and discrepancies in terms of intention estimation and reasoning
descriptions. These similarities often reflect common sense and social norms, while the discrepancies
primarily arise due to individual differences among the annotators. To quantify the level of agreement
among the annotators or drivers in pedestrian intention estimation, we utilize the agreement score,
which represents the highest percentage of annotators who agree on the same pedestrian intention at
a particular timestamp. Conversely, the disagreement score is calculated as the complement of the
agreement score (i.e., 1 minus the agreement score) for all frames and cases.

The analysis of the results reveals two significant findings. First, in over 58% of the encountered
scenes, the average disagreement score throughout the entire duration remains below 20%. This
indicates that in the majority of situations, most annotators are able to reach a consensus in estimating
the defined PSI, reflecting a high degree of agreement. Second, more than 30% of the cases exhibit a
maximum disagreement score exceeding 50%. This suggests that there are specific instances within
many cases where more than half of the annotators fail to reach a consensus in their PSI estimations.
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Figure 3: Overview of intention annotation statistics in the PSI dataset.

These findings highlight the inherent complexity of real-world driving scenarios and emphasize
the necessity of involving a large number of annotators to capture diverse perspectives. To support
algorithm development and evaluation, the PSI dataset includes the original (soft) labels provided by
all the different annotators. This facilitates further research and allows researchers to focus on scenes
with higher or lower agreement scores, which can serve as indicators of task difficulties.

2.3.5 Intention Annotation Distribution

To explore the distribution of intention annotations in the PSI dataset, we present the number of
intention annotations for each target pedestrian in Figure[3(a)] It should be noted that certain videos
in the dataset contain multiple pedestrians, resulting in a total of over 300 target pedestrians. The
distribution provides insights into the number of annotations for the "Cross" and “Not Cross” groups,
as well as the level of disagreement among annotators concerning each target pedestrian.

Moreover, we observed that annotators tended to identify different key moments as triggers for
changing their estimations of the crossing intention of target pedestrians. This implies that annotators
believed the crossing intention of pedestrians in the present moment could change at various timings.
Additionally, the crossing intention of certain pedestrians exhibited shifts during their interaction
with vehicle drivers. To illustrate this variability, Figure 3(b)]depicts the distribution of key moments
(sequential frame numbers) for each target pedestrian, where intention annotations changed according
to different annotators. The results demonstrate that annotators identified these key moments differ-
ently, and some pedestrians’ crossing intentions indeed changed over the course of their interaction
with vehicle drivers.

3 Experimental Results

3.1 Reasoning with Large-scale Multimodal Models (LMM)

To highlight the importance of the reasoning annotations provided in the PSI dataset, we conducted a
series of experiments on pedestrian intent prediction and driving decision estimation using several
state-of-the-art large-scale multimodal AI models (LMM). Selected results are presented in Figure f]
The Al models were prompted with the same instructions given to human annotators, guiding both
estimation and reasoning processes. Both the models and human annotators were encouraged to
justify their estimations from multiple perspectives, including the behavior of other road users, road
layout and traffic signals, and human interaction norms. Since the evaluated models do not support
video input, we provided a sequence of keyframes from each video and asked the models to perform
estimation and reasoning based for the final frame.

Pedestrian Intent and Driving Decision. From the results, we observe that the performance of
all evaluated models is inconsistent, particularly in complex urban scenarios or when the target
pedestrian is positioned far from the ego-vehicle, as shown in the rightmost two columns of Figure ]
Furthermore, we find that the models’ estimations of pedestrian crossing intent and the corresponding
driving decision are often not aligned. For example, in the first and third columns, Gemini 2.5
Pro [22] expresses uncertainty about whether the pedestrian will cross in front of the ego-vehicle, yet
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Figure 4: Comparison of pedestrian intent, driving decision estimations, and reasoning between human annotators
and state-of-the-art AI models, all given the same prompts. For intent and driving decision: green indicates
correct predictions matching human annotations, orange denotes incorrect predictions, and marks differing
but reasonable predictions. For reasoning: green highlights relevant and accurate justifications, red indicates
incorrect or flawed reasoning, and shows irrelevant information.

Table 3: Comparison of Reasoning of Pedestrian Intent Prediction using LMM

Model CIDErT BLEU-47 ROUGET METEORT BERTScore T
Qwen-VL (7B) 0.0216 0.0272 0.1786 0.1891 0.8557
InternVL (8B) [12] 0.0230  0.0337 0.1829 0.1806 0.8548
SmoVLM (2.2B) 0.0227 0.0275 0.1797 0.1900 0.8558
LLaMA 3.2 Vision (11B) [I8] | 0.0194  0.0250 0.1935 0.1398 0.8625

it produces two different driving decisions in response-highlighting a lack of internal consistency in
reasoning.

Reasoning Generation. Further challenges arise when the evaluated models attempt to generate
reasoning to justify their estimations. One major issue is inaccurate perception of pedestrians and
other small targets. All tested models struggled to determine the direction the target pedestrian was
moving, which is a critical cue for intent prediction. DeepSeek R1 [23]], in particular, failed most
tasks, often unable to detect any pedestrians in the scene, resulting in randomly generated estimations
and explanations based purely on general knowledge rather than visual evidence. Additionally, the
models frequently produced overly verbose contextual descriptions, often fixating on irrelevant visual
details. For example, GPT-40 [40] remarked that a pedestrian was “holding coffee,” while Gemini 2.5
Pro noted the individual was “in a light-colored shirt.” Although factually correct, such observations
are not informative for the task of pedestrian intent or driving decision estimation. In some cases,
models also exhibited hallucinations, relying on pre-trained priors instead of the actual input images.
For instance, in the first column, GPT-40 correctly noted that the pedestrian was walking “toward
the road” but still predicted they will “cross”, justifying this with the assumption that “pedestrian
behavior near bus stops often involves informal crossing”, which is an inference not clearly supported
by the visual context.

Moreover, we conducted a reasoning generation task for pedestrian intent estimation using the PSI
dataset. We evaluated several pre-trained vision-language models (VLMs), including InternVL,



Table 4: Comparison of intention prediction results (%)

Baseline Input Acc F1 AcCavg

LSTM [26] box 51.494+0.84 48.88+1.42 54.0240.91
Transformer |49| box 56.66i0‘44 50.77i1_1g 53.91:&0‘39
PIE [43] box+video  59.0440.14  56.1340.09 61.9310.08
LSTM+d[.VagK box 52.75+0.12 49.60+0.09 56.74+0.15
Transformer+disagr. box 59.0441.11 54.67+0.38 59.67 +0.45
PIE+disagr. box+video 59.4940.07 56.50+0.18 62.26+0.15
eP2P box+video  60.3040.18 57.01+0.08 62.2610.11
eP2P+disagn box+video 61.67i0,07 57.92:&0.05 62.39:&0403
eP2P+disagn+rsn box+video 63.09:&0,15 58.55;&0,03 62.53:&0‘03

Qwen2.5-VL, and other baselines, on the test set. Each model received the same image and a
standardized prompt generated by ChatGPT-40, aiming to predict the pedestrian’s crossing intent
and generate corresponding reasoning. We assessed performance using standard language generation
metrics—CIDEr, BLEU-4, and ROUGE—providing a quantitative comparison across models and
report the results in Table 3] These results establish baseline capabilities of current VLMs and
highlight the challenges of generating accurate, context-aware reasoning for pedestrian intent.

These findings underscore the critical and complementary role of textual reasoning annotations
provided by human annotators. Human-generated explanations are consistently more accurate,
concise, and focused, avoiding distractions from irrelevant details and instead emphasizing subtle yet
crucial visual cues and social interaction norms. Importantly, such reasoning often reflects human
social understanding that goes beyond direct scene description. For example, in the second column,
annotators inferred the pedestrian’s intent to cross based on subtle behaviors, such as making eye
contact with the driver and gesturing, demonstrating the depth of natural reasoning. This highlights
the central motivation of our work: leveraging human-like reasoning to complement visual input and
improve the reliability and interpretability of pedestrian intent and driving decision estimation.

3.2 Pedestrian Intent and Trajectory Prediction

Given the proposed dataset, we will perform two tasks including pedestrian intent prediction and
pedestrian trajectory prediction, to demonstrate the potential tasks that can be completed with the
dataset and the use cases.

Explainable Pedestrian Trajectory Prediction (eP2P). We developed an explainable Pedestrian
Trajectory Prediction model to complete multiple tasks, and the model consists of two modules,
Pedestrian Situated Intent Prediction and Trajectory Distribution Prediction. The intent prediction
module consists of a visual encoder and a text encoder to extract the corresponding features from
the input video and textual reasoning annotations, as well as a global-local context feature fusion
network to aggregate the global information of the whole scene and local cues from the region near
the target pedestrian. Besides, an intent predictor and a reasoning generator are deployed to predict
the crossing intent and the corresponding reason for the prediction, respectively. For the trajectory
prediction module, an encoder and decoder are used to integrate the spatial-temporal information
of the observed moving location of the pedestrian and the crossing intent estimation. Subsequently,
the trajectory predictor predicts the future locations of the target pedestrian, while the uncertainty
predictor estimates hyper-parameters for the model uncertainty.

Experiments Setup and Metrics. All 196 videos in the PSI dataset are split into three subsets,
training/validation/test, by 0.75 : 0.05 : 0.2. We sample clips of frame length 60 with an overlap ratio
of 0.9[43]]. For intention prediction, with 0.5 second (15 frames) observation as input, we predict the
target pedestrian intention at the 16™-frame. For trajectory prediction, with the observed 0.5 second
sequence, we predict the target pedestrian’s trajectory distributions for the following 0.5, 1.0, and
1.5 seconds. For intent prediction, we report the overall accuracy (Acc), macro average F1 score
(F1), and class-wise average accuracy (AcCavg). In particular, the class-wise average accuracy is
computed as the average accuracy across both “corss” and “not cross” cases. Contrasted with the
overall accuracy, denoted as Acc, Accayg Offers a more robust evaluation of model performance,
particularly in scenarios where the test data exhibits imbalance. For trajectory prediction, we evaluate
the trajectory prediction using the metrics ADE/FDE and Capg/Crpg.

More details of the proposed framework, experiments setup and implementation can be found in the
supplementary material.



Table 5: Comparison of errors (pixels) of different baselines on PSI datasets for pedestrian trajectory prediction

0.5s 1.0s 1.5s
ADE FDE CADE CFDE ADFE FDE CADE CFDE ADE FDE CADE CFDE

LSTM [26] 31.65  54.75 21.54 37.71 57.80  110.90  39.82 76.96 86.98 176.74  60.18 122.69
PIE [43] 2426 3397 15.55 2231 3580  62.35 23.53 41.86 52.61 10945 3515 74.54
BiTraP-D [59] 2534  31.57 16.67 20.83 35.14  60.37 23.32 40.71 5213 11158  35.11 76.49
SGNet [52] 24.08  40.22 15.32 26.74 4372 85.18 29.03 57.81 67.38 143.01 4541 97.67
SGNet+evi [52] 22.24  38.93 14.10 25.63 41.12 79.85 27.07 53.71 63.49  136.19 4246 92.52
BiTraP-NP [59] 19.11 27.83 12.38 18.37 31.91 60.18 21.17 40.71 4837 102.54 3252 69.74

eP2P 18.91 27.38 10.87 16.68 30.02 5548 18.50 36.05 4555  97.00 29.24 64.85

Method

3.2.1 Results Comparison

Pedestrian Situated Intent Prediction. The results of pedestrian situated intent prediction are
reported in Table [d] We compare our model with several baselines including LSTM [26]], Trans-
former [49]], and PIE [43]] with different inputs and annotations to calculate the learning objectives.
Specifically, the baselines LSTM and Transformer only take the bounding boxes of the observed
target pedestrian as input, while PIE leverages the local visual images in addition. The baselines
are trained using the binary cross-entropy loss. In contrast, our proposed model incorporates both
global and local observations as input knowledge and constrains the model training with both intent
and reasoning annotations. We also compare the impact of utilizing the disagreement among all
annotators to mitigate the effects of ambiguous situations.

Comparing PIE with the LSTM and Transformer baselines, we can observe how the visual observation
of the local region, including the appearance of the target pedestrian, can enhance intent prediction
accuracy significantly. When contrasting our eP2P model with PIE, we notice a performance
improvement, F1 score increases from 56.13% to 57.01%, due to the fusion of global-local contextual
knowledge. Moreover, by incorporating the disagreement score among annotators to reweigh the
learning objectives and mitigate distractions from uncertain cases, we observe further improvement
in accuracy by 1.3%. Finally, integrating the reasoning generator module and training the model with
textual annotations enhances the intent prediction accuracy by 1.4%, and the explanation generation
module contributes to better human comprehension and verification.

Trajectory Prediction. In Table [5] we compare our model with the baseline LSTM, which only
inputs bounding boxes of the observed trajectory of the target pedestrian as input. Additionally,
BiTraP estimates the long-term goal (end-point) of trajectories and introduces a novel bi-directional
decoder to improve longer-term trajectory prediction accuracy, while SGNet estimates and uses goals
at multiple temporal scales of trajectories. From the results, we observe that our model outperforms
the compared baselines on all tasks, demonstrating the contribution of intent estimation and evidential
uncertainty prediction to the trajectory prediction task. Moreover, we incorporate the evidential
uncertainty prediction layer and corresponding training objectives into the SGNet framework and
train the model with the same data, resulting in a boost in trajectory prediction accuracy (ADE@1.5s
from 57.81 to 53.71). Such results further justify the effectiveness of the evidential uncertainty
prediction design.

4 Conclusion

This paper introduced the Pedestrian Situated Intent (PSI) dataset, which captures pedestrian crossing
intentions from an autonomous vehicle’s perspective, with a focus on temporal and spatial context.
A key innovation of PSI is its inclusion of human-annotated reasoning explanations, which provide
deep insights into the cognitive processes behind pedestrian intentions and driver decision-making.
These annotations go beyond mere behavior prediction, enabling models that not only forecast actions
but also align with human reasoning. PSI supports critical tasks like intention prediction, trajectory
forecasting, and reasoning generation, advancing the development of socially aware autonomous
systems that can reason and act in a manner consistent with human thought processes. The dataset
and its annotations are publicly available to drive further research and innovation in the field.
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NeurlIPS Paper Checklist

1. Claims

Question: Do the main claims made in the abstract and introduction accurately reflect the
paper’s contributions and scope?

Answer: [Yes]

Justification: The abstract and introduction clearly state the claims made, including the
contributions to the PSI dataset and experiments in the paper.

Guidelines:

* The answer NA means that the abstract and introduction do not include the claims
made in the paper.

* The abstract and/or introduction should clearly state the claims made, including the
contributions made in the paper and important assumptions and limitations. A No or
NA answer to this question will not be perceived well by the reviewers.

* The claims made should match theoretical and experimental results, and reflect how
much the results can be expected to generalize to other settings.

* It is fine to include aspirational goals as motivation as long as it is clear that these goals
are not attained by the paper.

2. Limitations
Question: Does the paper discuss the limitations of the work performed by the authors?
Answer: [Yes]

Justification: We discussed the challenges of the data collection stage and the limitations of
the dataset, as well as the limitations caused from existing AI models in our experiments in
the manuscript.

Guidelines:

* The answer NA means that the paper has no limitation while the answer No means that
the paper has limitations, but those are not discussed in the paper.

* The authors are encouraged to create a separate "Limitations" section in their paper.

* The paper should point out any strong assumptions and how robust the results are to
violations of these assumptions (e.g., independence assumptions, noiseless settings,
model well-specification, asymptotic approximations only holding locally). The authors
should reflect on how these assumptions might be violated in practice and what the
implications would be.

¢ The authors should reflect on the scope of the claims made, e.g., if the approach was
only tested on a few datasets or with a few runs. In general, empirical results often
depend on implicit assumptions, which should be articulated.

* The authors should reflect on the factors that influence the performance of the approach.
For example, a facial recognition algorithm may perform poorly when image resolution
is low or images are taken in low lighting. Or a speech-to-text system might not be
used reliably to provide closed captions for online lectures because it fails to handle
technical jargon.

* The authors should discuss the computational efficiency of the proposed algorithms
and how they scale with dataset size.

* If applicable, the authors should discuss possible limitations of their approach to
address problems of privacy and fairness.

* While the authors might fear that complete honesty about limitations might be used by
reviewers as grounds for rejection, a worse outcome might be that reviewers discover
limitations that aren’t acknowledged in the paper. The authors should use their best
judgment and recognize that individual actions in favor of transparency play an impor-
tant role in developing norms that preserve the integrity of the community. Reviewers
will be specifically instructed to not penalize honesty concerning limitations.

3. Theory assumptions and proofs

Question: For each theoretical result, does the paper provide the full set of assumptions and
a complete (and correct) proof?
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Answer: [NA]

Justification: This is a dataset/benchmark work which does not have theory assumptions and
proofs. Important references and motivations are properly cited.

Guidelines:

» The answer NA means that the paper does not include theoretical results.

* All the theorems, formulas, and proofs in the paper should be numbered and cross-
referenced.

* All assumptions should be clearly stated or referenced in the statement of any theorems.

* The proofs can either appear in the main paper or the supplemental material, but if
they appear in the supplemental material, the authors are encouraged to provide a short
proof sketch to provide intuition.

¢ Inversely, any informal proof provided in the core of the paper should be complemented
by formal proofs provided in appendix or supplemental material.

* Theorems and Lemmas that the proof relies upon should be properly referenced.

4. Experimental result reproducibility

Question: Does the paper fully disclose all the information needed to reproduce the main ex-
perimental results of the paper to the extent that it affects the main claims and/or conclusions
of the paper (regardless of whether the code and data are provided or not)?

Answer: [Yes]

Justification: All the dataset and processing code, experimental code and instructions are
provided in the manuscript or open-source.

Guidelines:

» The answer NA means that the paper does not include experiments.

* If the paper includes experiments, a No answer to this question will not be perceived
well by the reviewers: Making the paper reproducible is important, regardless of
whether the code and data are provided or not.

If the contribution is a dataset and/or model, the authors should describe the steps taken
to make their results reproducible or verifiable.

Depending on the contribution, reproducibility can be accomplished in various ways.
For example, if the contribution is a novel architecture, describing the architecture fully
might suffice, or if the contribution is a specific model and empirical evaluation, it may
be necessary to either make it possible for others to replicate the model with the same
dataset, or provide access to the model. In general. releasing code and data is often
one good way to accomplish this, but reproducibility can also be provided via detailed
instructions for how to replicate the results, access to a hosted model (e.g., in the case
of a large language model), releasing of a model checkpoint, or other means that are
appropriate to the research performed.

While NeurIPS does not require releasing code, the conference does require all submis-

sions to provide some reasonable avenue for reproducibility, which may depend on the

nature of the contribution. For example

(a) If the contribution is primarily a new algorithm, the paper should make it clear how
to reproduce that algorithm.

(b) If the contribution is primarily a new model architecture, the paper should describe
the architecture clearly and fully.

(c) If the contribution is a new model (e.g., a large language model), then there should
either be a way to access this model for reproducing the results or a way to reproduce
the model (e.g., with an open-source dataset or instructions for how to construct
the dataset).

(d) We recognize that reproducibility may be tricky in some cases, in which case
authors are welcome to describe the particular way they provide for reproducibility.
In the case of closed-source models, it may be that access to the model is limited in
some way (e.g., to registered users), but it should be possible for other researchers
to have some path to reproducing or verifying the results.

5. Open access to data and code
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Question: Does the paper provide open access to the data and code, with sufficient instruc-
tions to faithfully reproduce the main experimental results, as described in supplemental
material?

Answer: [Yes]

Justification: All the dataset is host on HuggingFace, and corresponding codes are open-
source on Github.

Guidelines:

* The answer NA means that paper does not include experiments requiring code.

¢ Please see the NeurIPS code and data submission guidelines (https://nips.cc/
public/guides/CodeSubmissionPolicy) for more details.

* While we encourage the release of code and data, we understand that this might not be
possible, so “No” is an acceptable answer. Papers cannot be rejected simply for not
including code, unless this is central to the contribution (e.g., for a new open-source
benchmark).

¢ The instructions should contain the exact command and environment needed to run to
reproduce the results. See the NeurIPS code and data submission guidelines (https:
//nips.cc/public/guides/CodeSubmissionPolicy) for more details.

* The authors should provide instructions on data access and preparation, including how
to access the raw data, preprocessed data, intermediate data, and generated data, etc.

* The authors should provide scripts to reproduce all experimental results for the new
proposed method and baselines. If only a subset of experiments are reproducible, they
should state which ones are omitted from the script and why.

* At submission time, to preserve anonymity, the authors should release anonymized
versions (if applicable).

* Providing as much information as possible in supplemental material (appended to the
paper) is recommended, but including URLSs to data and code is permitted.
6. Experimental setting/details

Question: Does the paper specify all the training and test details (e.g., data splits, hyper-
parameters, how they were chosen, type of optimizer, etc.) necessary to understand the
results?

Answer: [Yes]

Justification: In our paper, we detailedly described how the experimental results are obtained,
and more codes including training and test process are provided on Github.

Guidelines:

* The answer NA means that the paper does not include experiments.

* The experimental setting should be presented in the core of the paper to a level of detail
that is necessary to appreciate the results and make sense of them.

¢ The full details can be provided either with the code, in appendix, or as supplemental
material.
7. Experiment statistical significance

Question: Does the paper report error bars suitably and correctly defined or other appropriate
information about the statistical significance of the experiments?

Answer: [NA]

Justification: We demonstrate the contribution of the new PSI dataset in this
dataset/benchmark track paper, thus no statistical significance analysis of the experimental
results are conducted.

Guidelines:

» The answer NA means that the paper does not include experiments.

* The authors should answer "Yes" if the results are accompanied by error bars, confi-
dence intervals, or statistical significance tests, at least for the experiments that support
the main claims of the paper.
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8.

10.

* The factors of variability that the error bars are capturing should be clearly stated (for
example, train/test split, initialization, random drawing of some parameter, or overall
run with given experimental conditions).

* The method for calculating the error bars should be explained (closed form formula,
call to a library function, bootstrap, etc.)

* The assumptions made should be given (e.g., Normally distributed errors).

* It should be clear whether the error bar is the standard deviation or the standard error
of the mean.

It is OK to report 1-sigma error bars, but one should state it. The authors should
preferably report a 2-sigma error bar than state that they have a 96% CI, if the hypothesis
of Normality of errors is not verified.

¢ For asymmetric distributions, the authors should be careful not to show in tables or
figures symmetric error bars that would yield results that are out of range (e.g. negative
error rates).

* If error bars are reported in tables or plots, The authors should explain in the text how
they were calculated and reference the corresponding figures or tables in the text.

Experiments compute resources

Question: For each experiment, does the paper provide sufficient information on the com-
puter resources (type of compute workers, memory, time of execution) needed to reproduce
the experiments?

Answer: [Yes]

Justification: The experiments involved in this paper are based on public AI models such as
GPT 4o or DeepSeek R1. Thus people can reproduce the results using those tools.

Guidelines:

» The answer NA means that the paper does not include experiments.

 The paper should indicate the type of compute workers CPU or GPU, internal cluster,
or cloud provider, including relevant memory and storage.

* The paper should provide the amount of compute required for each of the individual
experimental runs as well as estimate the total compute.

* The paper should disclose whether the full research project required more compute
than the experiments reported in the paper (e.g., preliminary or failed experiments that
didn’t make it into the paper).

. Code of ethics

Question: Does the research conducted in the paper conform, in every respect, with the
NeurIPS Code of Ethics https://neurips.cc/public/EthicsGuidelines?

Answer: [Yes]

Justification: We confirm that we follow the NeurIPS Code of Ethics in the whole process of
this research paper.

Guidelines:

¢ The answer NA means that the authors have not reviewed the NeurIPS Code of Ethics.

* If the authors answer No, they should explain the special circumstances that require a
deviation from the Code of Ethics.

* The authors should make sure to preserve anonymity (e.g., if there is a special consid-
eration due to laws or regulations in their jurisdiction).

Broader impacts

Question: Does the paper discuss both potential positive societal impacts and negative
societal impacts of the work performed?

Answer: [Yes]

Justification: Both positive and potential negative societal impact caused by the limitations
of the PSI dataset is discussed.

Guidelines:
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11.

12.

» The answer NA means that there is no societal impact of the work performed.

o If the authors answer NA or No, they should explain why their work has no societal
impact or why the paper does not address societal impact.

» Examples of negative societal impacts include potential malicious or unintended uses
(e.g., disinformation, generating fake profiles, surveillance), fairness considerations
(e.g., deployment of technologies that could make decisions that unfairly impact specific
groups), privacy considerations, and security considerations.

* The conference expects that many papers will be foundational research and not tied
to particular applications, let alone deployments. However, if there is a direct path to
any negative applications, the authors should point it out. For example, it is legitimate
to point out that an improvement in the quality of generative models could be used to
generate deepfakes for disinformation. On the other hand, it is not needed to point out
that a generic algorithm for optimizing neural networks could enable people to train
models that generate Deepfakes faster.

 The authors should consider possible harms that could arise when the technology is
being used as intended and functioning correctly, harms that could arise when the
technology is being used as intended but gives incorrect results, and harms following
from (intentional or unintentional) misuse of the technology.

* If there are negative societal impacts, the authors could also discuss possible mitigation
strategies (e.g., gated release of models, providing defenses in addition to attacks,
mechanisms for monitoring misuse, mechanisms to monitor how a system learns from
feedback over time, improving the efficiency and accessibility of ML).

Safeguards

Question: Does the paper describe safeguards that have been put in place for responsible
release of data or models that have a high risk for misuse (e.g., pretrained language models,
image generators, or scraped datasets)?

Answer: [Yes]

Justification: All data collected in this dataset are thoroughly reviewed by legal teams and
obtained necessary consent.

Guidelines:

* The answer NA means that the paper poses no such risks.

* Released models that have a high risk for misuse or dual-use should be released with
necessary safeguards to allow for controlled use of the model, for example by requiring
that users adhere to usage guidelines or restrictions to access the model or implementing
safety filters.

 Datasets that have been scraped from the Internet could pose safety risks. The authors
should describe how they avoided releasing unsafe images.

* We recognize that providing effective safeguards is challenging, and many papers do
not require this, but we encourage authors to take this into account and make a best
faith effort.

Licenses for existing assets

Question: Are the creators or original owners of assets (e.g., code, data, models), used in
the paper, properly credited and are the license and terms of use explicitly mentioned and
properly respected?

Answer: [Yes]
Justification: All referenced or reused tools and codes are properly cited.
Guidelines:

* The answer NA means that the paper does not use existing assets.
* The authors should cite the original paper that produced the code package or dataset.

* The authors should state which version of the asset is used and, if possible, include a
URL.

* The name of the license (e.g., CC-BY 4.0) should be included for each asset.
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13.

14.

15.

* For scraped data from a particular source (e.g., website), the copyright and terms of
service of that source should be provided.

* If assets are released, the license, copyright information, and terms of use in the package
should be provided. For popular datasets, paperswithcode.com/datasets has
curated licenses for some datasets. Their licensing guide can help determine the license
of a dataset.

* For existing datasets that are re-packaged, both the original license and the license of
the derived asset (if it has changed) should be provided.

* If this information is not available online, the authors are encouraged to reach out to
the asset’s creators.
New assets

Question: Are new assets introduced in the paper well documented and is the documentation
provided alongside the assets?

Answer: [Yes]
Justification: Detailed documents and codes are provided alongside the dataset.
Guidelines:

* The answer NA means that the paper does not release new assets.

* Researchers should communicate the details of the dataset/code/model as part of their
submissions via structured templates. This includes details about training, license,
limitations, etc.

* The paper should discuss whether and how consent was obtained from people whose
asset is used.
* At submission time, remember to anonymize your assets (if applicable). You can either
create an anonymized URL or include an anonymized zip file.
Crowdsourcing and research with human subjects

Question: For crowdsourcing experiments and research with human subjects, does the paper
include the full text of instructions given to participants and screenshots, if applicable, as
well as details about compensation (if any)?

Answer: [Yes]

Justification: Detailed instructions and data collection details are provided in the paper and
open source assets.

Guidelines:

* The answer NA means that the paper does not involve crowdsourcing nor research with
human subjects.

* Including this information in the supplemental material is fine, but if the main contribu-
tion of the paper involves human subjects, then as much detail as possible should be
included in the main paper.

* According to the NeurIPS Code of Ethics, workers involved in data collection, curation,
or other labor should be paid at least the minimum wage in the country of the data
collector.

Institutional review board (IRB) approvals or equivalent for research with human
subjects

Question: Does the paper describe potential risks incurred by study participants, whether
such risks were disclosed to the subjects, and whether Institutional Review Board (IRB)
approvals (or an equivalent approval/review based on the requirements of your country or
institution) were obtained?

Answer: [Yes]
Justification: This work is conducted with Institutional Review Board approvals.
Guidelines:

* The answer NA means that the paper does not involve crowdsourcing nor research with
human subjects.
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* Depending on the country in which research is conducted, IRB approval (or equivalent)
may be required for any human subjects research. If you obtained IRB approval, you
should clearly state this in the paper.

* We recognize that the procedures for this may vary significantly between institutions
and locations, and we expect authors to adhere to the NeurIPS Code of Ethics and the
guidelines for their institution.

* For initial submissions, do not include any information that would break anonymity (if
applicable), such as the institution conducting the review.

16. Declaration of LLLM usage

Question: Does the paper describe the usage of LLMs if it is an important, original, or
non-standard component of the core methods in this research? Note that if the LLM is used
only for writing, editing, or formatting purposes and does not impact the core methodology,
scientific rigorousness, or originality of the research, declaration is not required.

Answer: [Yes]
Justification: The usage of LLM for writing polish and experiments are clearly mentioned.
Guidelines:

* The answer NA means that the core method development in this research does not
involve LLMs as any important, original, or non-standard components.

* Please refer to our LLM policy (https://neurips.cc/Conferences/2025/
L.LM) for what should or should not be described.
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